Further evidence for the existence of different diacylglycerol pools of the phosphatidylcholine synthesis in microsomes.
Endogenous diacylglycerol and diacylglycerol, synthesized in vitro by glycerol 3-phosphate acylation, are not mixed and represent different substrate pools for the biosynthesis of phosphatidylcholine in microsomes of rat muscle, liver and lung. Freshly isolated lung microsomes contain 12-18 nmol diacylglycerol per mg protein, and incubation with CDPcholine showed a biphasic curve for the synthesis of phosphatidylcholine as lung microsomes enriched in diacylglycerol through the glycerol phosphate pathway. With respect to the synthesis of phosphatidylcholine, a part of this endogenous diacylglycerol (0.4-0.8 nmol/mg) was comparable with diacylglycerol de novo formed in vitro by glycerol 3-phosphate acylation. An increase in the relative proportion of de novo-formed diacylglycerol in the total amount of diacylglycerol caused an increase in phosphatidylcholine synthesis by nearly the same factor. The apparent Km of the de novo-formed diacylglycerol substrate for the choline phosphotransferase was 10-times higher than the pool size of this diacylglycerol substrate in freshly isolated lung microsomes. The results supported the idea that the availability of this substrate type may be rte limiting for the de novo synthesis of phosphatidylcholine. As shown by use of the proteolytic technique measuring the mannose-6-phosphatase as lumenal control activity, the phosphatidylcholine synthesis from de novo-formed diacylglycerol and endogenous as well as exogenous diacylglycerol seems to be located on the cytoplasmic leaflet of the microsomal vesicles isolated from rat lung.